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NOTES FROM THE EDITORS 




7 This final issue of volume 5 qf INVESTIGATIONS IN SCIENCE* EDUCATION 

contains" six articles which form a cluster foquSQd on instruction and* ' ' 
four individual -studies . 

The sljX instruction article^ j* re presented accordi»g\t6 gt^de level 
of pupils involved: Bewyer and Linn. a nd Moore and ifran^enshi 
elementary school pupils. Mills arid Eubanks were interested in IS 
juniorHiigh school students. Douglass and 2Cahle investigated ninth- 
biology /classes . Peterson worked with high' School students enrolled in 
physics, while Suter worked 'with "ufld^rprepared 11 students enrolled in 

»a college chemistry course 

The four individual studies re P°* tss a r e varied in terihs of topics 
investigated. Hofatein ajid Colleagues examined factors influencing 

: ' • ' ' , ■ . : S i • , • • • .. 

• student ,dhoices of educational opportunities in Israeli high schools. 
Nussbaum ancL-Novak attempted to assess concepts which second graders 

*n " ' " ■ ' ■ ' ; ' . . 

held about the Ear%h. . S^rigley looked at the credibility of elementary 

> thei* 



/science methods instructws as perceived by their studetlts. Tamir 
investigated factors influencing student" Achievement in (Israeli) 
Wgh schpols. & 
Although Volume 5, Issue 4 does Hot. contain any responses to 



I. S,E, reviews,, we have received several .Which will h& published in 
future issues -of Volum^ 6. 'We are pleased that the dialogue has 

begun. We hope it continues > ' * * 

' ' \ - 

^_ • ** 

Patricia E. Blosser ' ^. •* 



1 ' . \ Editor ; * 

Robert L. Steiner 
'Associate Editor > <T 
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Bowyt , Jane E ~-*r. hcTzia. C. Linn. "Ef f ectiven ss of the Science 
^r-ricuiun: —rovement Study ii eaching- Sc .entif ic Literacy." 
. ti- rival r~ - earzh in Science ^aching , 15 v _ ) : 2 09-219, 1978. 
D gs cr ^t- r — ~uT r i cu lum ; Ee-^-;ationsl Res^reh ; Elementary 
Educ^t, - ^ ^Elementary School Science; *■ ementary School 
Ecu er 4£ \*~ struct ion; ^Program Evaluat^jr Science C irse 
inn: p ^vjjpt roject; Science Education; ^ 3c_er : if ic L aracy; 
^■flblopment ; Tests 



Iscpandec .---=1- ■ tt. d Analysis Prepared Especially fc I.S 
bert ~ Van-'--: ^ unden, Drake Un .ver-ity. 



^urposc 

* • • ♦ 
T.*= pur y>e c r rh-e report ; is to describe the results o r.uri f+a t 

J r -^eral- v fur iementary science program, tfre Scier '-rri.ulum 

•^T;rov^:^nr 3 ■ _ *• (SCIS) . The curriculum was evaluate, in Dermis of 
i^z3 sta ob-£: :/e, the development r ~f scientific 1: i^racy :<arplu&, 
_E?64), .inc. ir. t -ns of gender dif f erences jj^, understc nr'ing scientific 
Tr-Trcep:s . The . . _mary goal of the stucy was the eva". ^tion r: the 
infract? f the- - IS program in terms of children's z ^velopme: \tj) cf * 
lent-., tc iter 3. :y . 



SC ? program i-s described as a conceptually bat -u, "sequentially 
rtsni^ed, six-year science curriculum. Its goal i the development 
■f^ ?cif^itific literacy. The program is ? sequence ^leairriing exper-*» 
. =**ces ^ased on major concepts which the SCIS authc~ felt N:ef lected 
Zu. - asxc nature &tid structure of science.^ This resulted. i\ develop- 
nerr if a particular approach toward the tea 
learr^.-.ng cycle. It consists of indi vidua Hzp 

r;oje . invention of a concept by the teacherj and a ^-bsequent 
ciscov<ry cfr>che concept by the students (sds Teache: 3 Handbook, 



:hing ctf SCIS called the 
d explor-t^ ons of 



1=74) ^ •• V ^ 0 

• < ' • ( 

Peila (1966) defined the scientifically literate individual a£ one 
wnn understands (1) the ifesie* concepts andSiature or science (2) 



the ethics^ of the sci^ListJ (3) the differences between scic 
technology and (4) the iterrelationship= between science anc 
humanities and societ * 



Tha Rrib goal of t: - szudy- is import lot for establishing c .bil- 
ity cone ^ing the- re^ s : ----ship between curriculum goals and 5 -uaent 
ac*' sver--cc: and because it -elds information for curriculum 
de or-TS and learning re- -.rchers reg£^rding the cumulative f -tct 
o I \ * , 

V^tb:, . nc goal, the asse ^^Jfct of gencie^ differences jn the develop- 
c scientific liter^c r ? may help explain the dramatic la < zf 
enc^(fc>articipation by r -r_s -in-high school, college and prc:es- 
levelsl / . 



^ .ite. research evalua^ a studies concerning the effects of c Z1S 

:hil-ren have faller to two broad categories: (1) tho^e carried ^ 

_ b* ne designers of IS to aid in the development of the curric- 

* * 
:um anc (2) those givizi* information ebneeming the cognitive effects" 

_: particular uijits or ?■ - effect^ of one or two years of SCIS study. 

\ - 
research ei^the impact of individual SCIS units teuggests that posi- 
tive effects can be measured in some cases in the areas of conserva- 
tion (Haari, .1968; Stafford", 1969) serial ordering (Almy, 1970), 
compensating variables (Linn and Thier, 1975), classification (Linn 
and PeteVson, 1973) , relative position and motion * (Battajglini, 1972; 
Anders rfon^l9*7 6), and utilizing the processes\of 1 science (Weber, 1972). 
Ma^or studd.es have not been completed which assess the effects of the* 
total SCIS curriculum. * - 

' ;t ^ V ' • . .'' ' 

Research Design and Procedure • 

1 ■ : : ~ * V K 

• * ■'■ 

The study developed a scientific illiteracy test and jpompared rural 
Michigan sixth-traders in two schools that used tire SCIS program 
for six years to an equivalent contrq^ group. : 



>A batfciery of evaluation tasks (the scientific li :erac-/ test-SLT) was 
-designed. The concepts' selected were subject m^ite in the SCIS. 
Task criteria , were: _ \ / \ m 



^Tasks should: (1) be appropriate^ fo'y X ^ — ar; IZ^ear old ^fh^Idren* 

(2) lend themselves to a penc .Z and paj^er, ih-:_l = ss 

- testing situation, , ' 
'• f ! \ ■ / T 

* (3) be f rom a Representative sr^eption of J cor ten :l 

A * process concepts taught in the SCIS pragram. 

v '(4) involve demons£»tions, p; AuriS or otH^fc$ con- 

, crete^ referents. . * 

* ('5|\allow f or open-ended res rouses, if pcssitie, 

J " to permit evaluation of * n-: children's reason- 

' After pilot v testing in six classrooms, ni^ie o; Ai*i :riginal sever, teeti 
; tasks were retained.^ Tasks -I- IV examine chile ren s thinking regarding' 

* the basic processes Qf science and Tasks V-IX* attempted to meas~ e the 
children's .understanding of major content-oriented concepts,. Validity 
of the SLT was estimated by matching the objective- of the curriculum 
ip the instrument. Reliability ba^ed pn ytiest- : " = J^d score? °- 

^children ranged ftom .85 9"* i* a pilot* tes 1 ^ ft. 

Methods' ■ • 

; * ' * 0 : . ■ ' ? *<- ' 

The sample consKted of 531 middle-class, sixth grade students from 19 

classrooms in rubral Michigan. The experimental group of 312 children 

wafe the* entire/population from tfwo elementary sc^ao^s'. Half of the 

( sixth grade student.s from three equivalent 11 ' schools, or 219 children, 

■ * * 
* comprised the control ,groupv Administration of the test afid s^pring 

/„ of *t^he results were based ipon written administrative procedure direc- 
tions" And criteria established by the authors. \ 

• - •*? ■ ■ • * r J - ' 

. Findings 




* -4 * "I « y 

, Individual scores from the battery of nine tasks were th^ raw j^dta | ( 
for a multivariate statistical anaty^is. The nine fcask scores 



weFer 



irienie 



treated as de^£nident variable^ ; % Render and SCIS experience were the 
independen: ^tt _ables. * , 

/ : * • ' ' ' 

Overall, tfcje :-ldren with SCIS experience ,per formed bertte*r on thfc 
SLT than r.::se without SCIS experience (F = 13.5, df = 9 and £19, 
* P <?.001). . ■ • ' j/ 4 ^ 

The SCIS curricirlum Viid not 'affect one gender more than the other 



(F 



1.2, cf = 9 atK^519;' p<. 28^ 




Interpreter iops x 



< 



Several c — elusions were dr 



<rfm b^ 



authors. They stated that the 



primary conclusi on is that children ^jxposed^to th^ SCIS program assim— 
flatk soae fundament al^ Cort£e]5t s> of tecience whifth contribute to ^ 
scier^ifiip literacy. This conclusion is, interpreted to refer to "the 
fact <:t ' ata supported and extended the results of other stjl— ' 
VV^ dies wt. indicate that $t, is possible to affect children 1 s thinking 



during the 6-13 age period, 



* A sibco' 



conclusioii is that girls do not differ from boys in their % 
ability t a/ learn "science concepts in" the- e(ementary schools.* , 7 .\ 

An educational consideration c^cerns the^ small d if f ferencee in mean 
scores between the &CIS and nonVSCIS children on the SLT^tasks.' 

• • ~. • : A. ■ .. ; ■ c 

it xWas pointed out that science instruction represents dhly - five percent, 
of ,£he total teaching time, thereby ^it was "impress ive" that- the ' 
authors were able to detect effects of SCIS on children's reasoning 1 
labilities. " • * ' 
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Another meagre of the educational Importance of .t|ie performance • 
differences between the two -groups is the duration oil Xheir effect 
>^on children's thinking. This study ,ghows">lfat> c^iilddbn, two years ', 
after their SCIS study of the concept^ are iptter atfle ,$o descri|te 



t. 



'4 




position^of objects .'an^perfonp in anot^ter area of logical^h inking 
±n the task related to Analyzing Experiments . No broad genei?aliza-. 
tions wece n|de irela'tfid to the results of this research study. 

' - ' JT'-.' ' a / • ; ' ' 

• '/^BSTiLftCffOR'S ^ANALYSIS 

"■"The method? u^ed^to cietermj^e the development o^ scientific, literacy 
was no metre specific than the statement of the 'goa^. or objective. * 
It ;was a legitimate procedure within the parameters of the~^tudy 
The evaluation of the general goal *w£s described more specifically^* 
than might be 'expected . ' ^ * / ' * ' * 

The ^sample was ^dequat-e — tl^e control and experimental groups vere 
well defined. / * v 




The^ percentage of SCIS objectives ywhich wfere rrffrorted as covered irf 
^he, Scientific Literacy Test was high. Nine tasks comprised the 9LT 
According to the authors, these nine tasks which Vere directly, 
related* to SCIS concepts measured 98 objectives of .vthe SCI^ program. 
On the average each of* the nine tasks consisted of Tour iteifes: It 
yould have .been of interest to me to see a copy of .the SLT. Accord- 
ing to the description, approximately three objectives were , evaluated 
in each* item. The- evaluatiqffwas N based upon inferences, made by the 
authors, about? £he thinking processes relative to ) "specific" -corffcfepts 
which in' turn were kasi|d upon the children's written exj^lanat iotig. \^ 
Scoring criteria ^were ^ptab^Lshed by the authots.' ■ ' • , . 

^ ■ * \ - . . « 

The administration ,pf the test was \/eI<J planned and included provi- 
sions- to ensure as^flurfi consistency ks possible when testing 531^ 
children.. A standardized set of directions Vas given to each of the 
four experimenters. The experimenters presented a "demonstration 
experiment 11 or described an experiment and gavejfelated data to th^ 
Students and then orally read the student pages to the entire 'class. 
Apparently, th£a procedure was considered nec^Tsary for tbe siteth 
gra4er t s. * . v ) 4 

. - 7 . •• - X 



Tfre -results wew not surprising^. Jhe definition of scientific literacy* 
f used and the design of t&e SLT* Should have produced evidence" o£ the 

development of "scientific literacy.*" . , ' . r '/v . y? 

The results' related to* gender 4 on tributed a 'tit* of information** but * ;° 
, * according to- the natyre of th^ SCi;S, the prograjn is designed 'to meet 

*the need s^of boy s and girls equally. Therefore, these findings 
m actually "taight be v con^dered as negatiye results." " * " v * •* 

The carfcful desjLgn ot ;the instrument' and the research probably is of ' 

' ' L s %" " V* ' ■ / ' ° ' ' • 

. greater iriinpore^iQe than are the result £~-and /or conclusions. - \ 

A numb^ N o^assumptions wer£ stated- in the piscussioa and implications 
■of the study which have.no recorded basis' in the report . The .priitialry 
conclusion might be c6ris*idered*an 'inference dr assumption, namely ^lv7 

that children exposed to th£ SCIS program vas^Lmilate some fundamental/ 

. " ' ' ' * * . ' • l " t * \ V " 

concepts of science^ which contribute to the development of scientific 

* . ^ / ' - \ . / •* 

liteifcicy. 'It, is n.p.tj my purpose to argue with^he statement,- b»t- * * 

rather* t£> raise the guest;ion^|what" elementary "science program^or^ ' 1 *~ 

* series of science ac^iv^tl^s does, not 'contr-^but^Co. the develdpnlent f 

ofs- scientific 'literacy?" ^ , ^ A \ ? 

''Nevertheless, the \raw data and t)ie results of multivariate affalysis - ^ « 
, indicated that the children- with ,S@IS experiei5^e f fJef formed^ '^ettbr" ' ^ 



^/ on the SLT than eHose without • SCI^ experience, on^f ive of the nine 
- tasks. Non^OIS children performed significantly better on the 



Histogram task. The o instrument and technique^ used were Gapable of 

' • ■ L ■* . ' • ' ... 

" prdducing valid inf opmatiori. The authors should be complimented for 

1 - r ■ - - ^ ( v 

'factual reporting of the results, • especially the it^m. which produced 

negative results ;tQvai)d SCIS experience. This item has^writteii 

^f^uirements of "f ill i^J^iai^ks^ with" numbers v ( 



Assumptions made, which were ^disturbing to^e because I coiildn 1 1 f ind 
the bases for the statements, were( a^^ f oilo\^: . ' - ♦ 

1. "The primary goal of this study, the evaluation o^the 
t ef feints of the SCK program^ teriis of children's 



development o'f v scierttif ic literacy , is rimportant- )fo'f . ~ 



J\ > which were signif i-caijt predictors of SCfS. ^koerience 

\\ i!nyolved g c oal£ which werei equally/ important ^he text- 
• .v m book programs 11 ; - p ^ m ■•' . k 

^2. '"Because the SCIS children wer^mqrd 5u«essful in the 
4 paper and pencil, ^>robl£ip-solving •tests Requiring Ipgical 

and scientific* thinking-, thi§ suggesfqs the importance -etf 
interactive experiences in' leartflrig" ; 

3, "Gender differences '.in scientific literacy development 
found in our study may wej.1, be explained "by the vefrbal 
requirements "of the test &nd* not ^concej[>tua^L understating 1 

4. j "This^research suggests that noncognitive sources ape 

Responsible for lack of female participation in scifn 
at the high school, college and professional levels"; 



5, "It is interesting to note that curricular experiences 
■ alone are not enough to insute conceptual' understanding. 

Jfliil^ the above were interesting to read, the Strength or value of 
the statements is questionable. In' an evaluative study I expected 
the primary goal to be directly related to . the primary conclusion. 
Credibility was not firmly established, althoiigh interesting infor- 
jnation was produced which feight be interpreted to, enhance such 
credibility. . \ 

w v " ■ 

What I have referred to as assumptions 2, 3, 4 and 5 are Judgmental 
statements, v Assumption 2 may be true, but other variables might pro-r 
duce similar results. • I confess that I must be counted with the non~ 
SCIS students because I cannot identify, logically or scientifically, 
*the direct relationships between the results reported and assumptions 
3 and 4.. While I wholeheartedly agree with assumption 5, which 
results 'prompted/ the statement? 

My reactions to the bulk of the study werje positive. The SLT, as .a 

* - 

new evaluative instrument for the SCIS program, may be a valuable 
contribution. The construction, validation, administration, scoring 
and reliability establishment, as reported, would indicate this to 
t>e the case. 



/ 



The research design, identification of sample and statistical appli- 
cation Vy^e excellent. The article was well written except for the 
statementB and organization, of the Discussion and Implications sec- 
tion. Irjf other words, the actual report pf the research was well 
done, figures and tables were used effectively, and the 28 biblio- 
graphic listings indicate careful preparation. 

*-At least one of the implications included evidende from a number of 
other researchers and, if conclusive, could- be stated as an effect * 
of the SCIS in terms of children's development of scientific liter- 
acy.° I jpe*f er t;o the duration of .the effect on the thinking of 
children'*' The authors found that data £rom,two tasks in the SLT 

-."(Analyzing Experiments and Relative Positioi^> indicate that curric- 
ulum effects in these areas of logical thinking can be detected for 
at least two years after* they are taught. Another task (Energy 
Sources) indicated that the curriculum effect is eviBent one ye&r 
lat er in the same group of children. This task measured compensat- 
ing reasoning in variables problems. ^ 

Studies of this, nature make ,a contributdon to science education 
research although they are restricted to one program and the results 
and/or procedures may not be generalized.. The production of the SLT 
may serve as a model -for producing such an instrument for other 
curricula. w - ^ 
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Moore, r .Kenneth D. and Jacob W. Blankenship. , "Teaching Basic Science 
' Skills .through Realistic Science Experiences in the Elementary 
School. 11 4 Science Education , 61 (3): 337-345, 1977. 
„ Descriptors—Attitude's; ^Educational Experienced ^Educational 

r** Needs; Educational Research; *ElemenYary School Science; 
\ 9 *Elementary School Teachers; Instruction; Perception; Science 
Education ' * , 

Expanded Abstract and Analysis Prepared /Especially fdr I.S.E.. by 
Donald E. Riechard, Emory University. . S ^ - 

Purpose . 

- ■ 
The purposes of this study were to: v * 



1. Identity the areas- in which elementary school teachers need 
,and desire help in order to improve their science teaching, 

2. Test the effect of grade level drT the perceived science 
needs of elementary school teachers. 

3., Test the effect of experience on the perceived science needs 
of elementary school teachfers. 



Rationale 



A 

The study was based on the assumption that elementary school teachers 
teach little science in their classrooms because they have specific 
unfulfilled needs which limit their effectiveness as science teachers. 
The assumption was derived from the research of Maben (1973), Stronck 
(1974), Blackwood (1965), and Dillon (1965). 



Research Design and Procedure * 

A one-shot survey design was employed. The ^procedure consisted of 
randomly selecting 20CX elementary school teachers of grades K-6 from 



the 21 school district: of Har-is County, Texas. The districts 
represented large city districts and small* agricultural ones. 

■ ./ A 

A needs assessment instrument was 'distributed to the 200 teachers. 

The instrument was developed by Mobre (1977) and cdntained- 117 

teacher validated nefed-statements . ' \ 



Respondents were asked to mark the importance of e^ach statement on 



a continuum jDf one through four depending dlSv whether the statement 
> represented an area t>f Cl) no need, ^(2) littie ne^, (3) moderate 
need, or T4) mdch need. Respondents also indicated their! grade level 
taught, years of experience, year of last science methodology course, 
and year of last science content course. 



■ ...-/'■. $ • 

One hundred seven teachers (53.5 percent) returned completed assess- 
ment instruments. The weighted (1-4) responses on each of the, 117 
need-staten^ints were submitted to factor analysis utilizing principal 
components factor extraction and orthogonal rotation* A one-way 
analysis of variance technique was used to determine relationships 
between perceived needs and experience and between perceived needs ' 
and grade level taught. 



Findings ^ 

■ \ '. - 

The factor analysis resulted in the icentif ication of 24 factors which 
when combined, accounted for 83.6 percent of the total instrument 
variance. The authors reduced the number of factors, however, by 
applying a technique suggested by Gorsuch (1974) in which an item's 
correlation coefficient is doubled and the new value becomes the 
minimum it Am factor-loading value tc be used in determining factors. 
Further, th£ authors assumed that a minimum of three items with signi- 
ficant factor loading values would' be required to establish a factor. 

By applying the above procedute, the 24 original facrors were reduced 
to 13 interpre table factors which accounted for 63.2 oercent of the 
total instrument variance. Examination iof the items from each of the 



13 



I 1 



t • < . •• . \ 




13 factors led to the* assignment of » f actor-rmed names, which best con- 
ceptualized each factor's ligh loading items. All 13 factor-need 

naiies we*e given in the report. Thfe authors presented details on^- 

V ' - * * 
the four highest priority factors identified by the teachers* ^ 

* '* ' 

The four factors rwere named: . ^ X 

. /* V , / • x . .- ■ . 



1, "factor i-^-Providing realistic science experiences. " 

(Three items a^couij^ing for 2.5 percent of total variance.) 

2; Factor II— Developing basic science skills. (Twenty-one 
* items accounting For 12.6xpercont of total vari^ce.) *' 



3. factor III- — Developing an understanding of the relationship 
betweeq^^scienpe and ^society. . (Four items accounting for 3.2 1 
V V percent ofcotal variance. - **' 

* •'. > , i 

* -» 

' \ 4. Factor IV — Training in science methodology . / (Three items 
' i accounting for 2.2, percent of total variance.) 

, • • ' . >. _ • * . 

tfo ^statistically significant (g-^0.05) relationships were found between 
the, perceived factor needs and the grade levels- taught. Likewise, no 
significant (pX 0.05) relationships were found to exist between years 
of teaching experience a^d the teachers 1 perceptions of intensity of 
need for 'help in the 13 factor-ne6d areas. 



Interpretations "•> * . 

The authors conclude- that elementary school teacners "perceive that 
they have more than -i moderate need f c - help' in ::oinr need areas." 
(The four areas are listed above An additional Qonclirsion-jwas that 
the -science needs identified w^re "common to elementary school 
teachers in general and to elemenrary school .teachers w£th differing 
years of experience." 



• : . iJ ^ * .... 



• : , : - \ ' •■ ■ . ; • ; y ' V 

/ ^ # . Tw° major implications were statddt They were? 

' 1. Elemehtary school ^achelr^ should be exposed to additional' 
• realistic, harods-on experiences in both pre^ and inservice 
programs. \\ 1 * i 

A • • '. - 

\ o # # 2. and inservice course^ which ejaphasi^e basic science 

•v * ^ skills should be developed t * . * * 

- , ■ •■ ■ ; • • ■ ' ■ . . -V^ ' 

" ' v - » ABSTMCT05 S ANALYSIS 
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lifr^tten'/tepart .- This written report is q u ite^dequate in Vnveying^its 
, tV mes<Sage. The purposes o^ the study are stated clearly, concisely, and 
early in the paper;. The reader is, therefore, cued early as to the 

specific nature if the investigation- ) 

v '4 

The authors were frugal In #heir presentation of a rationale for the 

study and 'in identification of related research. While related research 

.- ■ • * - 

-and rationale should be presented* it' is too often the case that writers J 
include so much that the reader lo5^ s track o^f the specific purpose of | 
the study. The particular problem 0 f overdeveloping a rationale seems \ 
especially common when theses and' dissertations are transformed into * \ 
periodical publications. Moore and Mankenship mbst wisely stated only 
the Essence of their rationale with r efere n ce to the original sources. 
A reader interested in* studying the Underlying bases for the^Vtudy can 
readily go to those sources for himself /her sell? . ■ * 

■ . ■• • *• ■ ■ . . I • \ .- - : 

One aspect of the written report is n ot entirely adequate. . The tl£lf> 
gives little indication as to the n^use. of' the sttidy. Most indices 
of periodical literature (Education J nd ex. CUE, etc.) u se titles in 
their listings. Thus, for retrieval Purposes, the title of a report 
is of very. great importance. 

.... . ' . i* 

Design and . Methodology . The design a ^d methodology a re appropriate for 

the purposes of^the study. Survey data fi however » should always be . 5 

viewed with a cautious eye. " Kerlih^er_ (1964 , pp. 40?-4p8) identifies 

■> y . - y ■ ■ • ; ~y~"- _ 



several disadvantages of survey research. The use of randomization 

* * 
to select the 200 teachers surveyed if* thi§ study is commendable. 

The school system of Harris County, Tfeas, is evidently quite large 

(121 school districts) . The authors failed, however, to state the ^ 

^ Y „ * ' - ■ ■ * * 15 

t total p9pulatipn (N)" from^rhich the sample of^200 t£achersVas drawn, 

r \ ■ ■ * 

-The rjturtv of 53,. 5 percent of^Hfe surveys^is good for^ survey research 
* Bpsed on* the information collected, the authors assume tha/t "the sample 
r returns were representative of elementary school ^science teachers by 

r . * , 'i < > , f 

y grade level and experience." . There is noviindication, .however, of the 
representativeness of the sample .according rto «ize ^f schoQl district! 
\ rural or urban setting, or various other characteristics. - Is t^iere \a 
\ particular type of teacher who would be, more inclined to 'respond^ to^ 
*t r ^the survey than some other - type? Did teachers* from one kind of dis- 
tract ^(ttju^I or urban) respond xn gteatet numbers than Teachers from 
another ttcind Vf> district? 

Validity akd Reliability . To be valid and reliable, survey research 
must .adherfe to a rather rigorous methodology. One of the basic prob- 
lems in aurveying^fcndividuals 1 attitudes or perceptions-of -needs is 
determining if responses a^e- tellable over time. Techniques are avail- 
able for checking reliabilit^of survey data (Kerlinger, 1964, pp. 401- 
403) but those procedures were not applied here, the authors did 
report on the survey instrument's validity and reliability as deter- 
mined in ? an earlier study. However, it is important to note th^t the 
author of t|j£ earlier study- cautioned that only "construct validity" 
had tjfcen confirmed (Moore, 1977) . m The degree to which the perceived 
needs of science teachers represented afctual 'nydc (i.e., predictive 
validity) was not established. In general, thll dtudy does not suggest 
any unique concerns over those normally associated wfifch survey 
research. * , < . - \, 

•"• — "r i - - ' - \ 

It should be emphasized that the study is descriptive in nature; No ^ 

treatment other than the survey itself "is applied 'and no variables 




j ar :ontrOlled. No. cause-and-ef f ec$ relationships are establishes 
an; he stu^y suggests none. However, the authors are'r- as 
ca, -^ous. as fhey ^mlght have been when t&ey generalize the|^ M - 
cations to "elementary school temeH^s." They should get 
only to the population from wH^ch their sample was' takenl 
-suggested above*, there is ?ome question as to*whether th 
are rfl^pj^entative of the 200 fieactjers sampled. ^ * 

^ £u?vent\ grid Futur^ Research /. fois Itudy does ndt ^seem to create any 

new /or unique knowledge. It doe^ however , appear to agree "with othe 
^research ^i^in^oraal0observation^6n- elpiaeutary, science teacher need 
" In^a sense, it confirms wllat science edu£atoij5 have^hought for years 
relative .to j the types of programs most appropriate for pre- and • 
inservifce^lie&chers. - ' '■■ 

* mfrr cogent question is what can be done about- meeting the 
etchers 1 perceived need£. ^herein lies somewhat of z paradox. The 
ten years or so after Sputnik witnessed a gr^at push :o help teachers 
meet many of the needs determined in this ^tiMy. Millions of dolors 
and millions of person-rhouts were spent. Yet,\in many schools todayl 
teachers are moving away from "realistic science experiences" to * 
more demonstration and deskworfc science (Gardher, 1977). If^teachers 
view "providing realistic science experiences" as the first-priority 
need-f^c-or, wh; th~ trend toward demonstrations ,and deskwork? Why' 
were the "new" science urograms after Sputnik not huge successes? 
How 'cap teachers be helned to provide more realistic science exper- 
lenses ir. their classrcnn|s? Loiking at it from another perspective, 
why haven t % teachers presented^ more realistic science experiences? 
Is that need really a f^rst-prltority factor or is it only first 
priority w£en lots cf other higher priority factors (discipline 
reading, writing,, mathematics , spelling, etc.) have been removed 
from consideration? Obviously, many questions about science teacher 
needs and how to meet them remain unanswered. 
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Mills, Terence J. and. I. DWaina. Eubanks . Jlfetudenr Assessment of ISCS 
C las grooms* and Grade Plageraent of *&CS Level I and II,"* School / 
^ Sclgnc^ and Mathematics , 77\4) ;319^12SV 197~ 
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Expanded Attract and Analysis Prepared Especially for I.S.E.jby ^ 
frothy Gabel, Indiana JJniversit^.*- * 

Purpose 1 ^ ' N A ^ 

The purpose of 'tfrjLs sfctidy wa*s to d^termihe stu4ents f ' percept'lto^s of 

' , - * - / ■ " - ■ > \ .■•«'* * v 

the ISCS curri^ulijnr materia _s aird course where ischools^ihterchaR^ed, 

ISCS Levels*! and II withi. the j anior high grades. " * 

X . * • « ■ . ✓ 



Rationa 




*T^e ISCS program was set up as a sequential program ir zhich the con- 
tent Shift^from physics to cnemistry, the prdcess theses move from 
measurement aira operational definitions to model building, and more 

. Self-man^ement skills fere needied as studfent^ ptogress from Level I 

to Level II. Many schools, however, do not teach the ISCSL, course in 

the suggested sequence. This could -esulfci iji students having less 

positive attitudes toward the course rhan when it is ta ght in the 

m * 
proper sequence. If student; using me materials ir :.r:xs manner 

are found to have less positive attitudes toward the ICSC program, 

students 1 motivation to master the content may decrease. 



... ' \ . 

— * • 

Research Design and Procedures % 

A survey of -1967 junior high school students in 75 sections of ISCS 
science taught by 19 tS^hers was administered in the spring of 1974. 
The instrument^ used ^n^ the survey was a "Class Assessment 11 form pub- 
lished in the teacher's preparation module entitled. Your Student's 

J — : • 

Role . The instrument kontained 20 items to which students responded 

"** ' f t . y V 
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* 



on-^aLiJcert-type scale. Data Were analyzed, i^ing X ,f of % comparing f 

al itetas according, to thq, grade cin whicheach- 



^answers to individu* 

level of ISCS was, studied. 

Findings - ." • ^ ^ . 

** • , . • 



^4 ; 



X 



Jte^aujthors^fftunc? Significant differences in thl^distyibut^n of 
student responses -as- follows: 



ISCS** 
Levef ' . 


Grade Le< 


^- — c 

'el 


No.. "of Items' Significantly JPi^ferent 
Teacher Course ' / CTot'al' 


•• f ; 

I ~ 

II 

I fir II • 


t r s > 
8 & 9 * 
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Major findings f or the seventh and eight<n grade- comparison using Le\^el 

I were that the seventh graders had higher views o^ the teachers than 
did the eighth graders, aijd that the seventh graders found tl^e 'co^se, 
more enjoyable, and chalFei[ging; »In the comparison of Level II by 
eighth^ncl ninth graders, the investigators found that eighth graders 
felt more freedom than did ninth graders but tl^at teachers put them 
dowikmore. -Comparison of eighth graders u£ing Level I versus LgV/el ,/ 

II indicated that students found the Level II material -more "cha/leng- 
±ng and enj oyable than the : Level-^I materials .but they alfeo hapless 

f avorable^attitudes toward teacher behavior. ) " % - 



In ; addition, examination of students 1 responses on all items showed 
that ISCS students had V favorable attitude toward the curriculum 
and toward the science^ teachers regardless of the level of the curric- 
ulum used. From this it might be concluded that it makes no difference 
what level ISCS is studied at the various grade^leve Is J) However, 
because there were differences between eighth grade students ^using 
Levels I and II, on how well the material challenged them and * on how 
well they enjoyed the course, the authors recommended that seventh 
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grade students use the Level • I* ( mater#alss and eighth gr^de students 
bee t^ie Lfevel II materials. ' f 



C?TC 



/ . * ABSTRACTOR'S ANALYSIS ' ' - ' 

v • n r . - . . - r ' - : * . < 

This study attempts to answer' # a practical question -that school systems, 
*utiliz|i^g the ISCS cur^iculutrf^naterials '«i^y need to have answpr6d; 
Upes the order ~«tn wjhich^the ISCS curriculum ' mai^erial^qre ushd have d 
detrimental? effect an student's attitudes toward ISCS?- Tq answer the ^ 
question the author^ have gathered data from a % large- sample of stu- • 
djerits. Unfbrtunatfely, however,^ there is ho indication in the*-report 
fpn t ho# the sample of students was obtained. Were'the stucler>t5 randomly 
^selected from all school'systems using ISC& in the manner de scribed fin ' 
tKe^article or were students selected from one. state or from one local 
school district? k Are students in urban, suburban, . and rural environ- 
ments represented? Including this type of; information in the research 
report would" enable the reader »to generalize to other situations, 
that is, it would enhance^the external validity of v the study^ 

In addition to the above, this study and/or report could have b|fen 

strengthened in two other ways. First,, more information about the 

instrument used, in the survey should be included in the reports Are 

there any reliability coefficients established for £he instrument? 

-Attitudes of students may fluctuate considerably according to their 

latest : experiences in the classroom. Has this been^ considered? 

• - > * / + 

This would appear to be even more important when iijdrvidual items 

in ah assessment instrument are used as the basis of comparison 

between groups, as they were in this study. Second, the distribution 

of students^ according, to teacher might have been considered in the 

analysis. No information A is given on the sample size of each group 

nor how these students were clustered under teachers. If sample ' ^ 

size was not equal and all. teachers did not teach the three levels- * 

of ISCS, an uneven distribution of students with less popular or ^ 

more demanding teachers classes may have skewed,, the results. / 

" "> . ,- V 



-An area o/ concern i* the\nterpretation of the^results of any study 
isjLn the statistical \rer^us tiic educational significance of dif f er- 
'ences^in thermeans^f or particular- items., Because a v large number- 6f 
students were surveyed in this stucfys small differenced in means 5 \ 
produce statistical significance. ExamiViation-cof the means in 'Jable - 
SII Shows Jthat differences of on the/5-point scale, produGe statis- 
tical significance. Whether differences o? th'is' magnitude ^on*t&i 
attitude scale ^re^dycat^ionally significant is' op^ft to question. 

Care must qlso be taken in interpreting differences in scores between 
Stjjdent-s of tfiffetrent gi^ade Xcpfels. Might it be possible t;hat stii^' : 
dents f ^«attitud^s toward almost anything^ch^nge* as £he Students malture? 
The^dlf f erences found between seventh^&nd eighth graders arid/br eigkth 
and ninth graders may* be d,ue to students maturity J.evel. Rithojdt a 
control group studying another curriculum this is impossible^to deter- 
mine. Comparison with a control group would also lend more credence 
to the finding that ISCJv students generally rate* the course.positively 
Would they rate anotfoer science course the same way? 

This study is best classified as .an IS<jS curriculum evaluation study 
in which the intejrchangeability of materials for different grade 
levels is evaluated. Although the geographer region from which the 
sample, is drawn is not reported, it does answer the question for the* 
region from^which the sample is <irawn. Because of this ^ the study 
vith'its large .sample size and prope^data analysis ^has value. Eval- 
uations of this nature are useful in helping, school district J i&ake * 
informed decisions at>out the curriculum. r 
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Purpose ? . ^ 7 . v 

, < . . 

The purpose- of this study was to assess the effect of differentially 
sequenced ^instructional materials on the achievement of ninth-grade 
biology students using topics in probability, and genetics. It wasV ' 
hypothesized that achievement would increase when students used 
materials sequenced to* match their particular cognitive Style. 



Rationale ; . ' m ■' ♦ 

^Formal thought as described by Piaget is necessary for successful 

-inference or inquiry is described in work done by Cox and Fletcher 

(1972). Other studies (Lawson et al., 1974; Piaget, 1972) have shown 

that ninth-grade students are not capable of formal or abstract 

• < & ■ - 

thought and, in many cases, have not reached the trarisitional stage 

from concrete to formal thinking. ' For this reason some researchers 

believe that early adolescent students may find inquiry-oriented^ ; , 

instructional materials more difficult than traditional materials < 

utilizing rote learning (Egan and Green, 1970). 

^Analysis of the cognitive style ependence-dlndepeildence has 

demonstrated that people differ in the extents to which -their percep- 
tion of a complex stimulus is analytical. A perceptual style which 
is analytical and differentiated is considered to be field- independent , 
while an individual who is influenced strongly by the global" aspects 

f * 23 . 
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of his world and passively conforms to the influence of the {frev ailing 

■ ' f! * * $ 

field is considered tot be field-dependent. w 

..... ........ ^ . 

Topics may be taught by either an induqtive or deductive Sequence of 
instruction (Pugliese, 1973). These modes of instruction differ in v 
the order and organization of the facts and generalizations needed to 
elucidate a topic. An inductive mode uses the approach proceeding 
from particular facta ot cases to general conclusions, while a * 
deductive mode begins with a general Qverview and moves to the \ 
specific cases as examples. Induction is referred to as an inquiry 
or discpvery, instructional mode and deduction is the traditional, 
didactic or 'expository, style. . * * T ^P***-;' 



Research Design and Procedure - 

In this research, the instructional materials were used for topics 
in genetics and ^probability were of both deductive and inductive types. 
It was^ypothesized that the f i61d-dependent student would reach a 
higher level of achievement with -a^dteductive sequence of instruction 
and the f feld-indepen^ent student would experience greater success 
wit^h an inductive sequence of materials. 

A .... 

Ninety first-semester, ninth-grade biology students enrolled in a 
rural, consolidated high school in Indiana were the subjects in this 
study. ' " 



Two Revels of cognitive style, field-dependent and field-independent^ 
and two levels of instructional sequence, inductive, and deductive,- 
were factorially combined to form a 2 x'2 pretest-post test control 
group design. Due to the high correlations between intelligence and 
cognitive style reported in tj^e literature (Witkin jet. al. , 1962), 
student scores on the California Test of Mental Maturity (given in 
1972) were used as a statistical covariant . 
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One week prior to the study all subj ects>took the Thurstone GottS- 
chaldt Closure Flexibility Test. In this 10-minute, large group, 

■ > 24 



paper-and-pencil test the student was required to locate a simpLe 
figure embedded in a complex one. A high score on the Closure Flex- 
ibility Test indicates ^field-dependence. Subjects were then ranked 
and categorized as field-independent if they were in the top quartile 
and field-dependent if they were in the bottom quartile. The middle 
50 percent of the students constituted the control group. The 
extremes of. the personality dimension were used to maximize the 
difference between the groups. The students designated as field- 
independent and field-dependent were combined and randomly assigned 
to either an inductive or a deductive sequence of materials- 
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Two treatment groups were formed, comppsed equally of field- 
independent and field-dependent subjects. One group received 
instructional materials which followed an inductive pattern, while 
the second group received deductive materials. A control group 
received alternative,. topics in genetics. 

Th^ treatment and control groups were equivalent on the basis of pre- 
test scores (F = 0.90, df =-2/64 , ■ p = 0.40) , number of pretest objectives 
mastered (F-2.15, df » 2/64, p - 0.12), and cognitive style (F=1.03, 
df = 2/64, p = 6.34). 

The subject-matter content for the two treatment materials were topics 
in Hendelian genetics and probability. These topics were chosen 
because of their highly structured and mathematical nature. The 
purpose of the control materials was to control for thV learning , 
of content material by some means other than the treatment, such as 
television or instruction in another class. The control materials 
were identical to the treatment materials except in content. The 
content of these materials had topics dealing with mitosis, meio^Is, 
and chromosomal abnorma ies. All units were taught by a self- 
spaced mastery system in «uich mastery was defined as 80 percent 
correct on all formative tests and required approximately the same 
study time. Two equivalent forms of- a formative test were avail- 
able^ at the end of each unit. If a student (did not obtain 80 percent 
mastery on the first test, he reviewed the instructional materials 

<» 
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and was re tested. The- objectives far the treatment units\were eval- 
uated by two equivalent forms of a 30-item, 30-minute summative test. 
One form was. used as a pretest and the other as a posttest. The 
control group took the same pretest and posttest as a measure of 
internal validity, identifying biases caused by 'attrition, and any 
experiences leading to the learning of genetics and probability other 
than the , treatment . 



Find ings " : 

A one-way ANOVA was performed on the dependent variable, posttest 
score to test*the effectiveness of the materials. The two treatment 
groups did significantly better than the control group (F = '39.77, 
df = 2/64, p= 4-0.001). The inductive students gained 12.85 posttest 
points, the deductive students gained 13.27 posttest points, and the 
control group gained 0.37 posttest points. 

♦ j 

1 j 
The two treatment . groups werao combined and then quartered on the 

basis of cognitive style and instructional sequence for subsequent 

analyses. The^ mastery of unit objectives was evaluated twice. The 

students first dem^ptrated mastery oh the fcArmativie tests and. then 

on the summative test. As a measure of retention, a ratio of the * 

total number of objectives mastered on the summative test 'to the' 

total number mastered on the formative tests was calculated. This 

ratio is reported as percentage retentions. The average number of 

attempts required to complete the formative tests at 80 percent 

master^ was calculated. 

The correlation between the degree of field- independent and general 
intelligence was calculated and a significant Pearson Product Moment 
correlation of r = 0.49 (n = 74, p= ^0.001) was found. A two-way * 
ANOVA was made on the criterion measure, posttest score, in which 
the independent variables were cognitive style and instructional 
sequences. None of the F values were significant since IQ correlated 
highly with cognitive style. It was believed to be a confounding 
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factor in the analysis of variance. Therefore, a two-way ANCOVA was 
made on the data using IQ as the covariate. The main' effect of cog- 
nitive style was the only factor found to be significant in the 
ANCOVA (F= 34,38, df^l/36, p= <0.01). Instructional sequence did 
not reach the level' of significance (F=0.23, df = l/36, p=>0.05) 
nor did the hypothesized interaction of instructional sequence and 
cognitive style (F = 0.01, df = 1/36, p=>0.05). 

The results of this study were the following: 

1. Field-independent students are generally better students. 

2. .Field-independent; students had a higher level of retention 
than field-depender|t . students . 

3. Students who used deductive materials had a. higher level 
of retention than students wtfo used inductive materials. 

4. More attempts at the formative tests were required for 
the field-dependent students than for field- independent 

* students. 

• , . . •> . v •" ' 

5. Students who completed the inductive material required 
more attempts at the f ormativ^tests' to reach mastery 

. than the students who completed the deductive materials. 
\* t ■ " : ■ . ' - ; 

6. The sequence of the instructional materials and the cogni- 
tive Style of the students produced clo significant inter- 

v acxion6> • •• , x . , - '. lr X.-V ^ . 

. . ■■ ..•■'/■ ■ - . v- p^'.f .. a* ' ■ e - r .'" ,* . * 

. .7. .-H^Th^ .efjjf£& ; 
^ *■ of cognitive ^^y3^ <yr thfe achievement f oft the 's tudents . 

°>. In gfe«era5H|e^ r 

high ^iftooi £t$^n&gi^{' j,' 4 ■■ ' V y '/ .. . • • 
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ABSTRACTOR'S ANALYSIS ' . 

This study attetnpts to show the effect of differentially seifbence/ 
instructional material on achievement of ninth-gracje biology students . 



It was unable to show any significant interaction between the sequence 
of instructional materials and cognitive style. It did show that* 



students who are field- independent have highef lgvels of retention 

and are better students., The study also showed thafc students who 

used the deductive materials had a higher level of retention than 

students who used inductive materials. General intelligence^was 1 ' 

the main factor in the ability for students to comprehend* and achieve 

on teste "in this subject area. This does not indicate that further 

study will not show, with a larger sample size, that students can 

achieve better with materials sequenced to match their particular 

cognitive style. " - 

> 

Further t study should be conducted in this /area. We should also try 
to teach more using deductive 'materials, f 
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Purpose 



The purpose of the investigator in this study was to compare the 
effectiveness of a secondary level scientific inquiry training program 
based on the Suchman model with twd other scientific inquiry instruc- 
tional programs. Findings and conclusions could help to characterize 
the nature of scientific inquiry instruction in the secondary school. 



Rationale ■ ' ^ 

Investigative skills often have been argued to be an integral aspect 
of the science curriculum, and inquiry models, both instructional and 
theoretical, have been developed.* However, a general* ineffectiveness 
of such models in classroom instruction has been identified. Several 
possible specific causes of general ineffectiveness are listed by 
the 'investigator , plus £he differing recommendations of science 
^ucators and learning psychologists concerning the development of t 
inquiry skills in high- school students. The investigator's rationale 
is thatlthe general ineffectiveness is due to specific: characteris- 
tics whith are modifiable by treatment. This study is $n Investiga- 
tion of 0116 suggested cause, inquiry instructional strategies. 



Research Design and IProoedufe 

....)' • -\ 

Sixty-seven physics students in a San Jose, California, high school 

participated in the study, seniors and males comprising 59 and 50 of 

■ " . * •■ . \ = . . - ' " ' '< 
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^he subject*, respectively. All subjects were enrolled in one of three 
^^pics classes in the school. It was not stated in .the article how 
the sample was selected (random, etc.)./ Intact groups were used; thus, 
individuals. were not randomly chosen. > ^ 

The subjects in each intact class were administered one of three 
instructional treatments ^oyer a nine-week period. Group 1 (PP; n = 24) 
received Project Physics units 5 and 6 via readings, lectures, guided 
laboratories, and paper-and-pencil tests. Group 2 (VI; n*17) did the 
Project Physics activities with abbreviated l^b time and received 
scientific^inquiry instruction consistent j*ith Au^ubel f s meaningful 
verbal learning model. Group 3 (SI; n=26)< completed, a scientific 
inquiry training program developed by Petersqn (1975) which' included 
discrepant events and related student observations, ^uestiorife, and 
experimentation, op£n student experiments,- discussions of findings, 



Si 



and inquiry model * representation^ by the instructor. One teacher . 

9 ' ' 

provided treatment for each group. He had completed an NSF-sponsored 

six-week Project Physics summer workshop just prior to the study, 

which was conducted at the beginning of the school year. 

» I 

Thriee equivalence measures (a physics enrollment motivation question- * 

/ '.. „ ' 1 *~ * 

naire, a subject matter test, and a Scientific inquiry % test) were 

' • •> . . s\ + 

employed to evaluate initial differences among the intact classes. /S 
One-half of the, subjects within each group were administered a second . 
scientific inquiry instmment priot^ to instruction ^whereas all sub- 
jects completed the pos/ttest* The design, shown\Jfi the diagram beiow* 
was a variation of the Solomon "four-group true experimental design ' 
(Campbell and Stanley, 1963)'. « 
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TABLE 1 
Experimental Design* 



*E 01 X 0 o Where E = equivalence measures 

i PP ( 2 



E ■; X } 0 3 0 = scientific inquiry 

instrument^ 



E °4 %T* °5 ^pp = Project Physics 

* ■ ^ ■ ■ - 

E ^ 1 $VI ' °6 *vr = Ver ^ al Instruction 

• 7 ?S| . . ; 8 . X SI * Scientific Inquiry 

E . X SI °9 



*A typographical error in the experimental design diagram in 
the published article fias be^ corrected in this diagram. 

'. * ^ 

The independent variable was the instructional methods, which contained 
the three levels discussed above. Although the investigator did not 
specifically note, Group 1, Project Physics , was conceptualized,. as the 
control group. The dependent .variables were^the 15 items of the 
scientific inquiry test. These items assessed different operations 
of 'scientific inquir^and^were evaluated according to criteria defined 
in the article for sophisticated performance. Internal consisted 
relijablli ty (Cronbach's alpha) for the test was found to be .62. The 
item numbers and inquiry aspects are listed below. J 

.. . . ' "•■ • s ■ : ■ ■ /; ' . : : V* ; " 

1. Number of Variables 

2. Variable Points of View 
.3, Uncued Variables 

4, Divergent Variable \ 

5. Number of Questions 
, 6. Question Points of View 

7. Uncued Questions 

8. Divergent Questions 

9. Question Criteria ■ g 



10, Experimental Design Components 

11, Number of Generalizations 

12. Form of Generalization 1 

13. Additions of Investigation 



14. Process Identified 
v . • ■ 

' 15, Relations Among Process 



Analysis of data was conducted using four procedures. First, post 
t^st, descriptive statistics (mean scores and standard deviations) 
Were calculated by group, sex, pretest experience, sex-treatment 
"interaction, and pretest-treatment interaction. Second, the 
significance of these^ variables was evaluated^Nin a Multivariate 
analysis of variance. Third, posttest item-by-^tem pairwise con- 
trasts were done .^or all levels of treatment. Fourth, the portion 
of total variance accounted for by the experimental variables was 
calculated. Only the final two analyses are presented in table 
form in the article. /• - \ 9 

Fadings " . J V" . V. 

A summary of the, investigator's findings is given btfLow: T ■ 

1. No initial group differences were revealed by the equiv- 
alency measures. (The use of statistical procedures fdt 
this finding is not mentioned.) . ^ 

■ * . v • ( \V , 

2. ^freatinent was fouxfll to be significant (p< .05) in the 

multivariate ANOVA procedure. Sex, pretest experience, 
j and the interactions previously mentioned were not signl- 

ficaht^p <.05). - ^ 

i ■ ■ 

3*.' Twenty-three of the 45 possible pairwise treatment con- > 

trasts were significant (p<.05). Eleven aspects (items 
1, 2, 3, 4, 5, 6, 8, 9, 10, 14, 15) of scientific inquiry 
behavior were increased significantly by 'the investigator* 
Suchman model inquiry treatment compared to the control 
group. The verbal learning treatment resulted in six 
,' significant increases (items. 1 9 2, 3, 5, 6, 9) over the. 
control group* No significant differences were found with 
respect to four parameters (items 7, 11, 12, 13) of scien- 
tific inquiry behavior. ^ 
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4, Variance in* each item of the 15-item scientific inquiry 
test accounted for by treatment ranged from 6.02 to 0.64/ 
with X of .37. 

, , ■ ■ • • . ' ' K ■ < 

<Lnt erpret at ions 

Conclusions drawn by the investigator concerning the nature of 
scientific inquiry are summarized and listed below: . 

• • • . k 

1. Training, focused on specific aspects ybf scientific inquiiry, 
was suggested to be more valuable t\\dn a general curriculum. 

t\ 2* # The value of concrete' experience for certain characteristics 
of scientific inquiry instruction was illustrated for these 

• subjects, -"including the older and science-successful stu- 

* dents. f This is contradictory to predictions frota Aus^jbel's 
"meaningful verfedl learning" theory. . ■ * >• 



\ 



3. .Based on the ^sulfts, a mod^rff of scientific inquiry per- 
formance w^s^ sugg4sted in which the various processes do 
hot- respond— identically to -thi -same trainings test: perf or-' 
manife, or instruction. 

4. No m sex differences were revealed in the treatments. 

5. The training programs were effective with respect to 
improvement of several jdiffererit inquiry skills. 



ABSTRACTOR'S ANALYSIS 

-The theoretical and logical rationales for ^this study are well con- 
ceived. Too often, investigations concerning inquiry instruction f 
have been loosely structured general comparisons of inquiry versus 
the traditional method, and with neither operationally well defined. 
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Researchers must gather cUt£*f~on w operational variables and make , 
inferences concerning general models leased upon experimental find- 




ljlr,- Peterson suggested several possible specific variables that, 
may influence the general effectiveness of inquiry ^instruction; he 
they> designed an experiment t'o investigate ►one specific variable 
and no doubt intends to construct investigations ^about other aspect 
of inquiry. Based on th6 findings of such experiments j inferences 
can be drawn about ;the nature of scientific inquiry and its general 
ef fectivenes^i^l classroom instruction. 

/• . - .. • . .... . - . 

The experimental design and procedure were gei^erally well conceived, 
although some areas may need modification. First, the treatments 
'were operationallyVspecific, founded* in inquiry models, and well 
described. Second, the hine-weetT^period was long enough^to permit 
an effect due to treatment. Third, instructor effects were con- 
trolled. Fourth,*, the experimental design permitted evaluations of 
pretest and interaction effects, thereby allowing stronger causal 
inferences concerning treatment:. 

.However, certain procedures need more description or modification 
Three equivalence measures including a scieiitific' inquiry test 
were employed to assess initial differences among the classes. 
Then, a scientific inquiry prete9t was administered to one-half 
of eaoh group-. That two different inquiry tests were used was some- 
thing not stated. If the scientific inquiry pretest (0^>,0^, 0^ 
in Table 1) is reactive,* then onfe should question the use of another 
inquiry instrument to determine ^initial differences because it, too, 
♦may have a possible learningyef f ect . Furthermore, the internal con- 
sistency reliability estimated with Cronbach's alpha C.62) is 
insufficient for individual differences. measurements (Davis, 1964). 
Where test reliability falls be^ow .75, errors ip measurement 
become large enough to substantially influence the data, findings, 
and con^Jki^I^ft^p % of an experiment. However, 'in M^. Peterson's 
defense, it'muft be stated that the instrument employed is probably 



as reliable and v§lid as any ^available. Further research is needed 
in instrument development in scientific inquiry. 

Four data analysis procedures w6re done; howeyer, onl£ r^suljts of. 
the last two were included in table form in the article. Presenta- .* 
tiorts of the njeans and standard deviations would hav^ been particu- 
larly, helpful in analysis of the relative effectiveness of each , 
group (VI-,SI,PP). The investigator described whiph paiij^ise con- 
tracts were significant and in favor of the VI^ and SI groups over 
the control (PP)* group but said* nothing' concerning relative ^perfor- 
mance of the VI and SI groups, /ifet performance on six of me 15 
items was significantly different for the VI and SI groups according' 
to the pairwAse contrasts * Had the means anct 'standard deviations 
beferi presented, ' such information could have been determined by ttt£ 
reader.* However, ojnission of su^h pertinent information from pub- 
lished research- reports is perhaps due to Journal reviewers than 
^ to \ authors/ Herron (1977) addressed this issue in a review published 
recently in this journal. 

jr . . • . \ . 

The findings of this study support the value of concrete expert 
iences.in certain aspects of sciende inquiry instruction.. Piaget's 

\.. ideas concerning cognitive 'development and its implications "for 
teaching science are cpnsistent with the high value placed on con- 
crete experiences (GprmaiV, 1972; .Sund, 1976). However, predictions 

• > from the verbal learning model of Au sub el are not contradictory* to 
these findings/ as stated by the investigator. Verbal learning, at 

'. least above the level of memory learning, requires the learner to 

assimilate abstract concepts directly and 9 accoinmodate them ipto 

present cognitive structure. Such a capability is consistent with 

thinking at Piaget's formal operationalj^evel. Formal thinkers 

' occasionally employ concrete reasoning patterns in new situations, 

but the converse is not observed.. Formal thought gradually 

develops from concrete thought. The investigator pointed out that 

science education reseaj^phers have reported substantial numbers of 

* * • ' 

high school students not yet using formal reasoning patterns. Such 

findings are supported' by~Chiappetta 's (1976) review of the area. 
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If substantial rtumbets of kr.. Peterson's ^ptople werte not yet using 
formal reasoning pasterns, then the findings fconcerning the treat- 
ment jgroups are predis&table from both Piagetian and Ausubelian 
psycholog^jLlo be contradictory with Ausubel 's-snodel, the. formal 
reasoning ability of the subjects must be assumed.^ 



:\ 

More research must^be conducted concerning the specific .aspects of 
inquiry out lined /by : Mr , Peterson. When the findings -of such work 
are rejfealecL (toliclusions about the general effectiveness of inquiry 
instruction will become more meaningful, 

'\ ... 
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Purpose 

The article repojrts the preparation of supplemental audio-visual 
study lessons to assist underprepared students enrolled in an intro- 
ductory chemistry course" at Bel Mar College. The overall objective 
was to give the poorly-prepafed students additional help in their 
attempts to master the subject matter. Once th^l^bssons were pre- 
pared, the author evaluated their use and impact on student perfor- 
mance- (grades) and atttit ion^in the course. f ■ 



Rationale , v „ 

— - - V . ' - ' ' , 

The assumptions uiider lying this -work 'included the following: 

— Students with efficient backgrounds would need assistance 
in performing well in, the introductory cours^, and these 

^ materials could provide the necessary assistance. 

>> 

• ■ . - <r 

a — Students would be knowledgeable about how to use the 

materials well, controlling the extent and time of use, 

repeating more difficult portions, etc. 

v * • 

— Any changes noted in grades, attrition, etc., could be 

related to use of the study lessons. 



V 



Research DesJgn and "Procedure 

i 

The study lessons* were de si gridH with the following characteristics: 

— They consisted of self-contained segments of subject 
matter discussed on tape, 3 accompanied by illustrative 
slides* 

» * '* * 

f — Each unit contained . a list of objectives and self-tests. 

— All units were available in central locations to be used 
independently at the learner f s discretion. 

^-All were designed to supplement a lecture presentation, 
not to be used for self-contained instruction. 

— All were personalized by taping conversations- about the 
slides, rather than by taping tAe reading of a prepared 
script. t 



Titles^ of lessons were included along with an estimated cost for 
preparation. . 



This report summarizes the use of these study lessons during five 
semesters by an unspecified number of students. Reported are the 
percentage of students who used one or more of the lessons (but 
not the mean number or standard 'deviat ions for student -use); the 
percentage of students who ranked the study lessons- first , second, 
or third among eight other, available study aids. .. Graide achievement 
and dropping-out rates are implicitly linked to use of the study 
lessons. Student reactions to the units were reported. 



Findings ' 

Major finding3 reported are .summarized below: 



-88 percent of students reporting ranked the study tapes as 
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the£r first, second br third choice (out of nine) for 
effectiveness iri learning assistance. 



—97 percent of students have used; at least one unit 
'(students seemed to prefer the sh\rter units). 



— During the semesters of use, the overall percentage of 
A's and B's in the course did not change. 

— During semesters of use, the attrition rate in the course* 
decreased from 35-55 percent to 20-35 percent. 

— Better students* estimated a 30 percent decrease in other 
study time by use of the study lessons, . * 

The students for whom the lessons were prepared (low English 
proficiency, low entrance exam scores) did not use the study 
lessons as frequently as did the better students. 



Interpretations 

The fact that the target population^ did not use the materials as 
often as the better students was assumed to be due to differences 
in motivation and the time required for underprepared students to 
remove educational deficiencies. 

The author also projects the study lesson use for high school 
chemistry courses as, well as the introductory college level, since 
the lessons are igned for the introductory level. 



ABSTRACTOR'S ANALYSIS 

article is an account of an innovative project designed to 
meet a specific educational need: the development of materials 



letter students" was not defined, 
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to assist underprepared students in learning required material. As 
such it could be described as action research , taking place within an 
existing school setting, and without the luxury of the researcher f s 
being able to control many of the* variables that impact on the work. 
In such cases, -any changes in -educational outcomes could only 
tenuously be attributed uniquely to the program that is reported, 
since the introduction 'of one new element in the school setting 
usually results in perturbations in other ^reas as well. 

Accounts of inrjovative programs or projects fall well within the 
realm of descriptive research. Rather than focusing on changes 
in educational outccftnes (primarily grades), it is logical that such 
reports focus on the description of how the educational processes 
have changed or could^be changed by introduction of the new tech- 
niques, materials, etc . * 

The work reported here was primarily that of the preparation of some 
new materials. Students tfere made aware of their existence/ and then 
the author stood back and watched what happened, recording which 
students used them, how often, and whether any gross changes in 
outcomes seemed to occur. 3 6 

s ■ ' , 

In describing the effect of usage of new materials, one would hope 
to get close to answering the vaiue-laden question: "Were these 
things worth the time, money, and trouble used to prepare them? 11 
To answer this fundamental question, specific descriptive aspects 
of their use need to be addressed. In this report, only gross 
descriptions were provided; unasked specific questions were not 
addressed. What were the background 2nd learning characteristics 
of the target population and how did they differ from the general 
student population? What were the specific characteristics of the 
learning processes before and after introduction of the new mater- 
ials? How did differing students or groups of students go about 
learning the required course material? Did the use of the materials 
change. during the semester? During the second semester course? » 
What ^characteristics 'of the materials did students find most helpful 
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or unhelpful? How successful were the target students who used the 
materials in contrast t6 those who did not use them? Such descrip- 
tive detail could help answer- the fundamental questions of the 
utilitV^of such items. 



The above design is relatively passive: the researcher introduces 
a perturbation and then watches to see what happens. Jet, it need 
not remain 'so. Once the researcher is aware of some vital para- 
meters of the learning situation,, more active research is possible. 
If the target population is not using the materials, why not? (How 
could this information be obtained?) What are some possible ways of 
increasing use? What happens if you try these? Do students then 
drop out less (or more)? Receive higher (lower) grades? Again, the 
researcher is cautioned not to confuse causality with description.* 
Increased use of materials may correlate with higher grades, but 
the increases may be due to increased time on the material rather 
than the inherent worth of the material. Still, the desired effect 
has been obtained. Careful design of subsequent investigations may 
imply the usefulness of new techniques/materials in leading to 
desirable educational outcomes and processes. 

Account^ of the preparation of new materials should include explicit 
descriptions of the design characteristics of the materials. For 
example, what makes the study .lessons prepared^ in this study unique? 
How does the formal language of .written ins truction^dif fer from the 
conversational language employed here? wis the vocabulary controlled 
on the tapes? Did bilingual speakers whose first language was 
Spanish experience difficulties with the oral portions of the study 
lessons? 4 Were bilingual speakers used to make-the tapes? These and 
other aspects of instructional design would be of more utility to the 
reader than the listing of titles. The latoter may be* useful for 
making the reader aware of units that are available (if other schools 
are to have access to the materials) . However, for readers who may , 
be contemplating creation of their own sets of materials, more 
attention to design details would seem necessary. 

^ ' 4l/ V.2 
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Purpose 

This .paper reports a study that examined factors influencing student 
choices of educational opportunities in Israeli high schools at the 
conclusion of compulsory education. In particular, the study focused 
upon characteristics of students whfo selected science courses and non- 
science courses. It examined the relationship between several cogni- 
tive, affective, and social characteristics of students and* their 
selection of educational opportunities. The researchers hypothesized 
that the study of different student variables and the interactions 
between them could result in "profiles" expressing generalized char- 
acteristics of student groups that selected different science. and . 
non-science curriculum streams. They also hypothesized that student 
choice was affected, by academic achievement in sciencel general ability 
attitude and interest, and socio-economic background. 



Rationale 

The rese^rcrfer cited a number of prior studies that have identified 
correlates of "subject choice and academic orientation at the post- 
compulsory education level." The studies cited have examined varia- 
bles including attitudes toward science and attitudes toward science 
courses and other^courses, socio-env^ironmental factors, and school 

— £ype. From their review the authors inferred that curriculax choices 
cannot be explained 0 adequately by any one factor. As a result they 

^Cveloped the hypothesis that the study of different variables and 
the interactions between them can result in "profiles" expressing 



generalized characteristics of student groups select ing- different 
curricula,r orientations. Due to assumption^ stated by the researchers, 
they gave particular attention to: academic achievement IQ character- 
istics, science interests and attitudes, and socio-economic origin in* 
examining student choice of curricular streams. 



Research Design and .Procedure ' / 

'The study involved 410 tenth-grade students from seven Israeli frigh 
schools in different fjarts of the country." Schools were selected to 
ensure distribution of subjects according to socio-economic origin. 
All students in the study had previously foll^wec^i conventional 
curriculum. Data gathered on ' each student included: socio-economic 
group, two intelligence group tests, two academic achievement tests, 

and a science interest and attitude test. The study was conducted 1 

S 

during an academic year (19?3-1974). The IQ tests and the science > 
achievement pre-test wer<* administered^ at the beginning of the fall 
semester, while the second achievement test was administered at the 
beginning of the summer- term, t^e same time that students announced 
their choices for further educational courses. The interest /attitude 
test was taken during the preceding spring semester. It should be 
noted that the Israeli high school' ^ystem requires students' to select, 
at the end of the compulsory education (grade 10), different curricular 
streams. There is a "humanistic" stream and two science streams, oite 
oriented toward the biological sciences and the other toward the 
physical sciences . 



Findings 

Data showed thkt: the higher the students' socioeconomic background," 
the higher the proportion of students selecting fctfeiphysical science 
stream; the lower the students 1 socio-economic background, the higher 
the proportion, of students selecting the humanistic stream'i^rl^ rela- 
titjnship was found between- preference for the biological sciencfe stream 



and stjptfents 1 socio-economic background. The proportion c of boys who 
selected the physical science stream was distinctly higher than that 
of girls; the' girls tended to prei^r a humanities stream. N& rela- 
tionship on the basils* of sex was observed in the choice of the 
biological science stream. All cognitive variables, i.e., IjQ and ' 
achievement test scores, discriminated significantly between the 
student, groups selecting different streams. The order of curriculum 
choice in terms of the scores was: humanistic stream (lowest scores) 
biological stream, physical science streafc (highest scores). 

" ) 

Though the variations % in the mean scores are relatively small, the 
differences between the lowest and the highest subgroup means on each 
of the cognitive variables are in the order of only one standard 
deviation unit measured for the total population. 11 

r ff ...Male subjects r gainfed (on the^j^o^nitive variables)^ on the average 
NE^ightly higher -scores: than their female counterparts. 11 (The authors 
>lained this relationship, however, by noting that low-atiility male 
tend to transfer out v of the program being examined prior to the tenth 
grade level, thus -racing the -mean IQ of the male students remaining 
in the schools that were studied. ' 



"The majority of 'affective f - variables studied proved ineffective as 
i.. discriminators between the groups" selecting different stream^. 
The absence of any "significant differences" between the three 
streams with respect to -science-related interests and other interest 
in humanities areas was^jioted, although some "strottg' 1 differences 
were noted between the boys .and the girls. Significant differences 
in dome attitude Variables between the curricular streams were 
observed in the. interest test, "but this differentiation tends to 
relate more to the science/non-science divide rather than to the 
segregation within the science field." , ' p ~ t 
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The authors noted a similarity between their observation and those 
previously observed in the United States in two prior cited studies. 
They also observed that the marked differentiation occurring between 
boys and girls in their choices of curriculum had a 1st) been noted 
by other authors. They suggest that the question of Jhether or not 
tt^e?e, differences between boys and girls are the result of different 
Socialization or whether they represent deep-rooted psychological 
differences cannot be judged on the basis o£^ttiis study. The authors 
suggest that this question provides opportunity ♦or. further investi- 
gation, p ' • 

The authors note that students who select a. humanist idfccurriculum show 
a -less positive attitude toward science in general and toward science 
as Jt is taught in school than do students in the other streams. This 
is in contrast to their interest, in science which is« similar in all 
three streams. The author^ note that they have found the achievement 
in chemistry of students whp chose the humanistic- stream to be low 
although "an- indication that something is wrong in the way science 
is taught in the tenth grade." The authojs suggest, to correct for v 
this problem and to raise standa^^k^^-^chievement , that special 
curricula be prepared for humanities oriented students. 



ABSTRACTOR'S ANALYSIS 

This research study appears to have been well-conceived and executed. 
Relevant literature references are thorough and helpful. On the other 
hand, since raw scoTfes/ary/ data are npt reported in the text, tables, 
or figures of the paffer, the reader must rely entirely on the authors 1 
verbal interpretations of the study. The limited information that is 1 
given to describe? the student sample does raiSa a possibility of bias 
in the distribution of girls and boys by socio-economic ^origin (i.e., 
a much larger yperc^ntage of girls from lower socio-economic groujps 



were^oin the study than were boys). Yet, there is almost no way the 
reader of the paper Can assess the credibility of the interpretations 
due to the limited amount of data that is reported in the paper. The 
authors do report their findings in ways that appear to compensate 
for the bias in tjie sample, bjit, doubts remain that ' cannot be resolved 
from the limited data reportiad. The absence of data and detai.1 also 
raises a number of other questions about methodology and fihdii^s. 

As noted in the Interpretations Section, the authors -have suggested 
that *a netf curriculum should be prepared* for the non-science oriented 
students who develop less positive attitudes toward science than do 
the science- oriented students. Yet, they ft providja no clue as to how 
this might best.be done. Furthermore, while the authors describe a 
limited number of - student variables that appear to be related to* 
curriculum choice, they have not reported or examined "profiles" of 
student groups selecting science and non-science streams, originally 
' specified as an hypothesis of the study. The findings of the study do 
show a strong relationship between curriculum- choice and the student's 
socio-economic background. This relationship Iq of special interest 
In light of recent findings reported by the National Assessment of 
Education Progress in the United States showing similar relationships. 
Yet, there are cultural differences from one part of the world'to 
another that may result in different patterns in other regions. 
Culturally based differences, upon careful examination, may shed 
light on how to resolve, some of the problems that aire current ly< 
perceived in the United §tates and- in other developed countries. An 
/examination of such cross-cultural differences may well be a fruitful 
area for further research study in science education. >j 
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Purpose s 4 

The purpose of this study was: 



j 



•/ 



1. to determine the influence of audio-tutorial instruction 
on the attainment qf the Earth conc'ept by second-grade 
children, and 

2. to use an interview procedure to evaluate and assess the. 
Earth concept held by second-gradfe, children. 



Rationale 



Audio-tutorial instruction was used to control for the teacher 
variable and to ins ure that all children received the "same instruc- 
tion. The structured inteifview was used to assess the -children's 
Earth concept because it* allows the interviewer to draw out the 
child's justification for his explanations. 



The present study is ati attempt to incorporate audio-tutorial 
instruction with the structured interview to assess the Earth* % 
concept of second-grade children presently held or gained f torn 
instruction. 



Research Design and Procedure 

The subjects in this study were children from two second-grade 
glasses from an urban elementary school. . The classes 'were randomly 



divided into two groups *with about 26 subjects in each group. The 
children in each group were given a structured interview aimed at 
assessing the child 1 s & version o£ the Earth concept. The first 
group of children received the' interviews before they received 
instruction. The second group received the interviews after they 
completed instruction. N • 



The instruction received by the children consisted of six* 15 to 25- 
minute audio-tutorial less.ons designed for second-graders. The 
lessons were designed %o f£^£ent the Earth concept. 

The notion, of the Earth concepl^held by each child was assessed by 

using an interview procedure. The final form of the'^ln^erview- * 

** ■ - ■ i 

tesf was developed through a process that consisted of several 
phases. Hypothesizing about children's notions and reexamination 
of the assumed notions were phases that were repeated until the ^ 
final version of the. interview procedure was, developed. The pro- 
cedure was developed by using 60 second-graders f ronrf an urban 
elementary school believed to be similar *to the .one selected for 
the present study. 

Analysis of the interview data was *^n terms of plying the second^ 
graders^in one of five levels in terms of their notion of the E^rth 
concept. Children in the first grcup who had the interview before 
the instruction were compared with the second group who received 
the instruction before the interview. ' 

■ " ' \ 

A major part of the paper was devoted to the actual . use of the 

-interview procedure 'to determine the concept level of each child. 

The' procedure was very specif ic as to the examples and questions 

lis^d^with the children. Summary of this procedure would be diffi- 

^^b^ lt without the diagrams, etc. us^4 in the paler. Suffice it to 

say that the children's- responses were evaluated very carefully. 

^ ' , • . . . / i 

Then additional questions were used tp force the children tb make ^ 
a choice designed to determine more accurately their level of 
Ea/rth <4j0icept. '^J? v 4 . *-~] 

^ si - .-n • 




Findings 



'Vita nocond-grade children ift the study were found to possess five 
different notions or concepts ^of the Earth as inferred from their 
interview responses. Notions one,' two, and three Ninvolved the 
concept of a flat earth with- no concept of space." Aln Notion One, 
0 the children believe the Earth to be a planet 'in thev^y that is 
different f rom ^where they live. Children who hold Notion Two lack 
a notion of unlimited space. They tend to place a ground or ocean 
to limit space below the Earth and sky to limit space above the 
Earth. Notion Three children do not draw sky only above the Earth 
but all around it. « . r 

* ' - 

Children, vho hold Notion Four concepts of the Earth use the Earth 

as the frame of reference for . up-down directions. *Th'ey do *not, , / 

. rela£fe up-down directions to the Earth f s center, however. Thr£e 

aspects jbf^&xe Earth concept are demonstrated by children who hold 

Notion Five. \ These are tS^at tjie Earth is (1) a spherical planet, 

(2) surrounded by space, and (3) witK things falling to its center. 

' 4 "' . -1 ■ ■ 

There were no significant differences in the notions -held by the 

two groups of secpnd-graders , in the study. In otfier words, the ' 

audip-tutorial instruction did not have £ significant e££ect on 

the Notion of Earth concept held- by the children. "-There appeared 

to be a tenctency, ^however, for more children to hold Notion Four 

or Five after instruction. . , v ; 

Interpretations ' 

The fact that secotid-grade children exhibited a different Earth 
concept suggests that./learning the concept 'takes* place in a series., 
of "identifiable steps rafc^her than one large step. Much intftruc- 
tional planning should be devoted to ways that may help children " 
understand \iarious aspects^pf the Earth concept. ^ 

* * ■ S . ' ^ ' ' ■ 
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The findings in this study indicated that the children followed a 
pattern only partially ^onsistent with Piaget's developmental 
stages. The observations suggest that the Earth concept notions 
may be related to specific experiences rather than being related 
to age- dependent maturation. 



, , ■ ABSTRACTOR 1 S ANALYS IJS 

This .study presented an interesting analysis of the procedure 
nec'essary to assess the notion 'of Earth concept h£ld by second- 
grade children. The part of the study which was designed to 
determine the effect of instruction on the Earth concept notions 
held by the second-graders did hot* appear' to contribute much to 
the field of science education because of the repetitive nature 
of this part to previous studies in the literature v THis part 
coul^ have been left completely* out without removing anything''' 
from the purpose of assessing children f £ concepts as indicated 
in-The title ot f he article. 

- ' ■'. . '-a 

The majority of the paper was ^devoted to an assessment of the 
notions of- Earth concept held by the second-graders. The ^detailed 
"description of tlffr^pr^cedure used to determine the concept, notions 
^eld by the children was' extremely interesting and complete. It 
refined to such an extent that there could be little doubt 



about its validity. The follow-up questions and visuals used to 
jietermine whether certain children held egocentric points of view 
or' really were operating conceptually were very logical and speci- 
fic, "Phe Children were fprced to indicate their concept -level 
witji little doubt about the way in which they were thinking to 
arrive^t the answers, * v 



fe research design used to determine the effect of instruction 
n the Earth concept held by the. second-graders was appropriate 
to the type pf study. Variables appeared ko be controlled ade- ; ♦ 
qtiately, Howeveffi it was not; clear whether ^the 60 children in tiu 



two classes chosen for the study were randomly placed into the two 
study groups or whether the two "classes 11 were randomly placed 
(intact) into one or the other group at random. If the children 
were randomly sampled arid each had an equal chance of being in 
either group, then the sampling procedure was appropriate. 

The written report for this paper was adequate in its content and 
format. * The details of the refinement of the interview procedure 
were excellent. Explanations of why the proc^ure was .developed 
as it Was were included, whifch made the written portion very easy 
to follow. One thing that may have been helpful would have been 
a flow chart to show how the interview progressed from one question 
to another depending upon the chilfl's response. 
■ ■ * * 

The paper ^uggested numerous areas for future research or approaches 
which appeared to be appropriate* to the present study. One issue 
suggested was that it is important to determine the readiness' of the 
child toward" elementary school science. It would be helpful to 
determine in advance the notion level that would be developed, in a 
child through given learning experiences. Correlation of a child's 
notidn level with his cognitive developmental level in related 7 
fields would be interesting. A study of how different instructional 
schemes may influence children holding different* notions would prove 
valuable. 

In ^conclusion, the asse^smQtvt~^>rocedjure developed in this paper tQ 
determine the Earth concept notion held by second-graders appears 
to be an excellent procedure to bemused to determine the level of 
concepts held by children %n other areas of elementary science. 
The as&dNment procedure could be us6d with childrenwhen studies- 
are conducted in which the level of ctfricept development must be 
determined. , / 
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Purpose 

The purpose of the study was to determine those characteristics per- 
ceived by elementary science methods students as contributing most to 
the credibility of an elementafy science methods instructQr. 




l 



Rationale 

t 



In the learning theory model f or attitude change, the credibility of 
the communicator (his expertise and trustworthiness) is ot major 
importance. According to the theory ,y£he more credibl^the communi- 
cator, the greater the change in attitude of the^stub^cts toward the 
attitude reflected by the communicator. In order to test this model 
it is necessary to know what elementary science methods students 
perceive as a credible ^instructor. 



Research Design and Procedure 

An instr^H&eat was developed /which consisted of 14 statements considered 
representative of credible attributes of an elementary science methods 
instructor. The items were designed based oi> the literature and the 
investigators experience as an elementary science methods instructor. 
Three items relating to the writing and research ability of the ^ 
instructor were included in the 14 statements. The researcher con- 
sidered these three as reflecting ^tedible attributes according to 



the academic community, but hypothesized that students were not as 
likely to perceive them as credible attributes. 

•The instrument was given to 286 third-year elementary education 
students from four mid-western teacher preparation institutions: 
a land-grant university (n = 152), an urban commuter university 
(n » 68), a teacher's college (n = 50), and a private church-related 
college (n = 16). The instrument was administered* by the elementary 
mejthods instructors - at each of the fovur institutions * ' 

A five-point Likert-type response format from "strongly agree 11 to 
"strongly disagree" with >a midpoint of "yncertaift' 1 was used for the > 
students to respond to each of the 14 statements ^strongly 
agree" and "agree" responses were lumped together during scoring. 
Any statement receiving 70 percent or mt>re agreement was considered 
as reflecting. a student-perceived cre'dible characteristic of elemen- 
tary methods instructors. 

Findings .• 

Although the investigator considered all 14, items to reflect credible 
characteristics, the 70 percent or greater agree criterion was 
obtained for only 7 of the 14 items. These characteristics were: V 

1) Refers to practical teaching activities in class 

2) Has taught science to children, . 

3) Assumed responsibility for teaching science content 

. 4) Models teaching modes similar to those proposed for children 

5) Assists science professors ±rt designing science content 
courses • . 

6) Counsels student teachers 

7) Assists inservice teachers 

Those items which did not tneet the 70 percent agree criterion included: 



1) Deals with ge herbal teacher education topics 

2K Has taught children subjects other than science^ 

Is involved 4 in research* 

56 
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4) Counsels former students when they become teachers 

5) Authors science textbooks 

6) teaches science to children concurrently with science 
methods courses 

7) Authors science methods textbooks 

The coefficient alpha Index of reliability for the total instrument 
based on 246 student responses was 0.83. \ 




/ 

^Interp retations' 

r v ■ ■ ■ ' ' 



The instructor best suited to produce positive attitude change should, 
reflect credible attributes as perceived by the students. Students 
consider instructors who can draw upon past practical experiences and 
who can model various recommended teaching' modes as credible* Also 
instructors who counsel teachers and students and who include some 
science content' in their courses and assist \jLn the development of 
university sciences courses for elementary education students are 
qualities perceived as credible/ k 

Ha-tfLng.written an elementary science textbook or a science methods book, 
was not perceived as lendingli&uch to the instructor's credibility, tior 
was being involved with research in elementary science methods. 

If these students' perceptions of credible instructors generalize to 
other preservice elementary science methods students and/or to inser- 
vice elementary teachers, then the selection and preparation of 
elementary science methods instructors and perhaps elementary science 
supervisors could be affected. 



\- ABSTRACTOR'S ANALYSIS 

It* is gratifying to see the continuing research efforts in the atti- 
tude domain by Shrigley. v^go much, attitude research in science 
education has been of the one-shot variety. Shtigley's research 
represents a continuing effort to develop a better understanding 



and theoretical bases for attitude formation and modification in 
scienae education. , 



The brief article clearly presents a description and the results <\f 
Shrigley's research effort. As with any study and report, there are 
some comments, criticisms, and suggestions which can be made, which — ■' 
had they been incorporated into the report — could have improved the 
article. 



The title of the article is broader than tjievsaepe .of the study and 
is somewhat misleading. The study dealt witfi the credibility of the 
elementary science methods instructor as' perceived by students. 
Although communicator credibility is central to the learning theory 
approach to attitude modification, attitude change was not addressed 
in the study and the part of the title, "A Model for Attitude Modifi- 
cation," gives the impress ioxr-that ^he study dealt with an attitude ' 
modification based on instructor*ctedibility . 

. " ." /~ ■.. . ■ 

* * 
In addition, one of the listed assumptions , number five, "The rore 

credible instructor will haye a positive attitudinal effect on *' V 

students through verbal persuasion" is relevant to an attitude modi- 

■ » ■ 

fication study but is Jtot Ayet^efeary r assunmtion of the reported 
study since this was in no study. 



The data for the students at the four institutions were combined for 
repotting; It would have beefi informative and useful to ha\^e had 
the results from each of the institutions also ^reported* Since the 
number of students at one institution was so large* (152 out, of a total 
sample of 286), the total students 1 perception could have been highly 
influenced by the students of- the^ one instructor^ The credible attri- 
butes could have been predominantly those perceived tiy the students 
at' the one institution. If the results at all four institutions were 
similar, it would be a stronger argument th£t the credible attributes 
were cotanon for the four instructors. ' 

The questionnaire of 14 credible attributes appeared to be fairly 
comprehensive, although there is one aspect which appears to be 



missing: that which relates to the instructor's knowledge and compe- 
tence in science. This Inight be implicit in some r>f the otHer state- 
ments or assumed to be automatic for any. science m^rhods instructor, 
but it mi-ght have been informative to have included a statement deal- 
ing with the instructor's science preparation. 

There are some other personal aspects such as dress, appearance and 
non-verbal attributes which could >also contribute to instructor cred- 
' ibility which were not considered in the stucly ^(Aronsori, 1972); 

' - 1 • 

Finally Shrigley in his recommendations suggests that "This study 

• > . f" ' 

seems, to encourage a closer examination of the learning theory 

<, 

approach as a model for modifying the attitudes of elementary 
teachers toward science." Knowing what .students consider as fc a 
credible instructor is obviously important for attitudinal modifi- 
cation Using the learning model, but from the current study i^ does 
not necessarily follow qhat closer examination of the learning theory 
model is warranted. 

The above comments should upt be interpreted to detract from the 
importance and validity of the reported research/ Shrigley 's goal 
to build attitude research on a theoretical basis is commendable 
and necessary. The current study contributes to that goal. 
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ffh te^ pu rposes of Dr. Tamir's research were: (1) to compare the effects 
a four-year Biological Sciences Curriculum Study, (BSCS) program and 
aynpn-BSCS ptogram on students' achievement, (2) to evaluate possible 
interactive effects between -two teacher groups (BSCS supporters and 
non-BSCS supporters) and two student groups (BSCS participants and 
non-BSCS participants), and (3) to investigate^ possible interactive 
effects' , among such independent variables as the type of school, the 
sex of students, and student achievement on* specific biological 
topics. 



Rationale 



Previous studies comparing students' achievement scores between BSCS 
curriculum programs and so-called conventional textbook-centered 
programs have, in most cases, ^vealed few or no significant differ- 
ences between the evaluated programs. Tamir reasoned that most of 
these previous studies evaluated relatively short-ter^m curriculum 
programs % Second, he hypothesized that some high ischool teachers 
taught the inquiry-oriented, BSCS curriculum using contrary tradi- 
tional expository methods, a practice of questionable valuje to stu- 
dents studying from a BSCS textbook. On the othet hand, BSCS 
supporters using BSCS materials were more likely teaching students 
In the manner consistent with the approach designed by BSCS curric- 
ulum developers.; ^ . ■ * « > v 

( ' ■ • .:' •■ ' . ' . " .. .. • 
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Conditions in Israel particularly lent themselves to evaluating BSCS 
and non-BSCS curriculums. «. First, about half of the country's high 
* schools offered a four-year BSC^c^urse (using BSCS Yellow Version o» 
and the BSCS Second Course)*, while other students were educated using 
a four-year non-BSC9s:biology course. Second, both courses were 
officially accredited and served as a prerequisite for admission 
into jLnstitut ions of higher education. -Third, the available biology 
teachers did not differ either in their educational preparation or 
in other qualifications. \ 




Research Design find Procedure ^ ' . ■ ■ 

A stratified random sample of 989 twelfth-grade students was drawn 
from 48 Israeli high schools of three types (city academic, rural- 
kibbutz and agriculture) ^offering a four-year biology program 
terminating in fan external matriculation examination. About half 
of these students (BSCS group) were usit^g the Israeli adaptation of 
the BSCS progran^ which followed the Yellow Version in grades 9-11 
and the Second Course, Interaction of Experiments and Ideas in the 
twelfth grede. The other half of the sample (non-BSCS group j was. 
following a different biology program. The 50 teachers instructing 
the 989 stijdents were admiriistered> the Blankenship- Attitude 
Inventory. This teacher inventory was previously validated twice 
by Blankenship and once by Kochendorfer . In the present study, the 

* ' 'f's 

results were use<? to identify supporters and non-supporters of the 
BSCS approaches. 

A 30- it em multiple-choice achievement test was developed to assess 

I . all students 1 comprehensipn of biological informationf contained in 

. ' ■ . * * 

both the BSCS and npn-BSCS curricula. ^ sta ^ic-group comparison r" 

(non-equivalent posttest only), pre-expieri^nental design was employed 

by Tamir. These common-content, items were validated by a matricula-r 

tion test committee' and 10 twelf th*#grade biology teachers who did 

not participate in the study. The items were categorized using six 

-conceptual topics and three cognitive levels of Bloom's taxonomy 

and then presented to pilot students not. involved in the study 

' . ' " i-v- • ' ' " " . 1 
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sample. Items falling below a point-bis eria^l index of 0.3 were not 
used in the study. 



' Findings 

BSCS' students substantially outperformed non-BSCS students on the 
achievement test. Iii addition, students of BSCS-supporting teachers 
outperformed students taught by BSCS nonsupporting teachers. When 
interactive effects of the two student groups with the two teacher 
groups % we£e considered, th6 ranking was as follows: BSOS studeiit^ 
of BSCS supporters received the highest scores, BSCS students of J 
nonsupporters were second, nou-BSCS students of .nonsupporters were 
third, and non-BSCS students of supporters ranked lowest.* The 
kibbutz student results, in particular, suggested that teachers 
who were nonsupporters of* the BSCS approach yet used BSCS curric- 
ulum materials, i*i fact, taught students who scored much lower than 
those teachers- who agreed with the BSCS philosophy and also used 
BSCS .materials-* Mnally, most girls achieved as well as or better 
than boys, except for^ those grfls enrolled in agricultural schools. < 



interpretations 

Dr.' Tamlr concluded that the BSCS curriculum appears to be superior 
to the non-BSCS curriculum used in Israel. These most important 
findings were "in full agreement with another similar study evaluat- 
ing. , Israeli students at the end of the tenth gradg.' Students in 
agricultural ^schools, especially g^rls, were found to be an except 
tron* Furthermore,^ the kind of the curriculum , and teachers. 1 atti- *^ 
tudC? toward, the adopted cutricular approach constituted two 
important variables in terms oi\ student outcomes o'n achievement test.* 
However, the nature of the curriculum was found to be more decisive. 
In conclusion, "studying a BSCS program from a BSCS-supporting 
teacher^ woLld yield^ the highest level,/' of achievement. Another 
important implication of this study is the^need to ascertain that 



/ 



■•'■'<. teachers understand and support the rationale that guides the program 

if ■ * 

V they teach." f 

<v ABSTRACTOR'S ANALYSIS 

The present study is an extension of Drs. Tamir and Jungwirth's 1975 
study; evaluating the feasibility of using the Israeli BSCS adaptation 
program with tenth grade students^_JPtfe 1975 study correctly suggested 
that achievement in high school biology is not unidimehsional and that i 
different students reach different levels of achievement with differ- 
ent measures. More specifically, the city academic and kibbutz school 
students tlsing BSCS materials outperformed those other students us^g 
1 non-BSCS curriculums. The BSCS program appeared to be less adequate 

for those students who were of non-Eur^)ean descent and who were 
Enrolled in< agricultural schools, % 

Tamir' 1 s BSCS vs. noi\-BSCS studies constitute quality desc^rip.tiv^ 

research of the decision-oriented type; Few other research studies 

. / 

in science, education have used the quality of methodology employed 
by Tamir. Such excellent work provides curriculum designers with 
useful information about BSCS programs under specific conditions . 
One such condition is the length of the pr6gram. The present study 
* compared four year BSCS and .Tjon-BSCS programs, ostensibly because J 
previous ^comparative studies of shorter duration resulted iri few 
significant differences. However, the less significant results of 
^ the shorter term studies may be due to the fact that four years are 
r require^ for the program to] have any Qbservable effect on studegt 

performance. The results of these studies may then Jbe more* appli- 
* v - cable to situation^ Where programs are necessarily briefer ^than 

( *' are the -more^ significant results of the present study: One of the 

contributions .of the present study was the introduction of the 
variable of teacher preference, m Since the shorter term studies 
have not considered this variable, it would have been especially 
Interesting had Tamir included ninth or tenth graders in this 
. study, as he has done in the past, 
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A second condition is the particular locality from which students were 
selected. It is the reader ^^responsibility to exenflfcse caution in 
generalizing b^yond^t^e described ^Israeli situation l^en interpreting . 
such statements as: {1) M Th£y (t\/e study findings) show that regard- r 
less of other benefits which may accrue as a result of studying BSCS- 
type b^plogy, as' far 4 s content learning is concerned, the BSCS 
curriculum appears to be superior." (2) "Students of B§£S (-teacher) 
supporters achieved best'^and (3) "The BSCS curriculum appearefcktio 
offer few advantages" for agricultural s^hQol students." The reader 
should' realize that this study- type is ex post facto and not ^xperi- 
mental. Dr. Fred N. Kerlinger, commenting on sucR* research; in his 
1973 book, Foundations of Behavioral Research , states that "In ex post 
facto research, direct contr&_ is not possible: neither e*xperimental* 
manipulation nor random assignment can be used by the, researcher'." 
Kerlinger also makes it cle^r ' that causal or functional fel£tion- 
ships can not be concluded about such investigated variables as type 
of curriculum and. student actiievenjefnt test scores. Cortseguently , it 
may be fallacious to assume that tlie Israeli BSCS program is superior 
to their non-BSCS curriculum as evidenced by a comparative analysis^ < 
^ot achievement test scotes from the two sample populations* There 
exist many ri^al Jiypotheses for such apparent differences. Namely, 
in this ^stu3y it ;L'sJ reasonable "to suggest that those Israeli school 
districts selecting the BSCS curriculum teach children and employ 
teachers possessing: characteristics different from those other ^ 
school districts using a non-BSCS curriculum. 



An' important concern in any curriculum evaluation study is the 
validity of the, dependent variable measure. Tamir has chosen a 
content validation method using an adequate number of competent 
judges. - Space limitations of the Journal of Research in Science 
Teaching likely' prevented him from utore completely -describing the 
development of his instrument. We personally disagree with the 
psychometric technique of eliminating all test .items falling below 
any point -biserial index. Such procedures can reduce the validity 
pf a criterion-reference measure. In addition, .more recent tech- 
niques for evaluating curriculiims are briefly described by Popham 



in his recent y tide 'in Educational Researcher (December 1978) and* 
are clearly applicable to evaluation efforts in the futute^. However, 

' " 0 $ 

such recent defvelopmervtas should not detect from the value of 'the ' 
present study. In fact, there exist very few curriculum ^valuation 
studies in science^educat ion today that can compete with fhe Tamir \ — ^ 
^effort. ? - 

In conclusion, Tamir T s. findings provide an excellent theoretical 
bas.es for "experimentally" evaluating the apparent merits of tft\e 
BSCS curriculum and foi/ administratively-* adapting the curriculum 
under conditions similar to those described by Tamir. 
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